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(S7) Aw^lbor«comp4«tkHitoolaM«mbhrcompri 

a tlfctr assambry (26) mounted ovar the body and cowing ft* p#4fo<atiof* (U), and a tool acting to axpand the 
body and tha filter so that the filter movee towards thasuitaoe defining th*w*flbore. Th* ttumbly may also 
lasted* a protectfva eovor C33) tor tto ftVW whWi Es rv^ov^t o^v^Aol^ Tho ftxo«Ao^bt9 m«t«ri« may ^ 
coffuQatod end then assume i rounrted ahspe afar npmkM by die tool. The aeasrnbty may also comprise i 
rainfofcomont (281 botwooA rtii body 
perforate* bo<tym*^comrjrt^ 

perforations may comprise up to 40% of the total aurtesfwofthos^ni^TrM«iarmstwMm^bo^ 
flsidbla open calf stratum akin to a sponge material 
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"TLE COILED TUBING SCREEN 

INVENTOR; Bennett M Richard and Beon A. Vol 

FIELD OF THE INVENTION 

The field of IMS hventton rotate* to ikmrh6^pcnm»pnlanttfiU»,. 
ered on coled tubing where the tubing can also be expanded against the 
screen to push It against the we&ora. 

BACKGROUND OF THE INVENTj fiB 

fn typical completions in the past metallc screens have oeen nserted 
on rigid or coHed tubing Into a zona In the weflbore for producdort Prior to 
producing the zone, sand particles wore delivered outsfcle the screen in a 
technique known as gravel packing. Screens have also been used that come 
prepacked wfth a (and layer as an iflema^ to the tradltk^ gravel paoMng 

te<*inlqMes or to be iised In coi^Mie^ 

thescreen. The gravel packing procedures especialyhh<xtzontalcornp»e- 
ttorsteltuncertaJrrttesastowriethertta 

uniformly to the annular apace so as to provide an effective gravel pack. 
Addafonafly, the gravel packing procedue took >mtoai)te ttoie to accompfeh 
and required the use of surface ee^tomerttohendtethernate^ 
ment In the weXbore. Another disadvantage of traditional gravel packing 
procedures b that an annular space arouwi the screen had to be left so that 
the gravel could be placed there. The end result was the toskte diameter 
within the screen was necessarily anal to allow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro- 
ducfion of the formation to the surface. 

In using certain drtttng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weBbore which 
cause srtsequent plugging when the produdkm begaa even wtth screens 
and gravd packs being deployed. 

A more ideal situation for producing a fomista Is to leave the wett^ 
in Its drilled state so as to create the least amount of dlstufbance to the for- 
mafioo which has Just been dritocL Traditional techniques leaving an annular 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would aflow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wel as incompat^ties between the forrra 
used to convey the gravel 

SUMMARY OF THE {NVENTIQN 

One of the objects of the present invention is to allow a weB to be 
produced through a ecreen without foe need for a gravel pack. This objective 
is accompfished by the placement of an expandable screen that can move 
radially outwanfly when placed at the desired location against the weUbore 
and be porous enough with sufficient open area to dlow production from tfie 
formation. Another objective la to be able to easily place the screen in the 
desired location. This objective is met in one way by using coBed tubing 
which can be preperforated for a support for the screen. Another objective is 
to protect the screen during defivery to the desired teatton in the wetfoore by 

2 
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aftarpropertocationofthe screen In tha«^. These and other ot**^ 
andthemanoerhv^theappa^andmeth^ 

t^amlu^ar^bedbetowhihed^cripfi 
merit 

BRIEF DESf^PTiQN QFTHP BREWINGS 



expanded against the weflbora. 
Rows 2 te the section view along fines 2-2 of Figure 1 . 

w tube against the Altering material. 
F^4basegmertwhttcanberol^ 

ibte tubing which gives underlying support to the filter or media. 



DgTAiipn 




The preferred embodiment k iuslraledln operation hRgurei. A 
coted tJbhg reel 10 caries aeonfinuous tangmoflubhg20.atlea8taportfan 
of which is prefSmbV made from a pealed matertat as ehmmhl^ 
As seen in Figure 4. segment 12 has a pturanty of perflations 14 artfch can 
bearrengedfaanyorderellhw The segment 

l2cant)epc«cnedtorfteholesl4oiftshola S i4 W 
other krKwmtechnkiuea^ In anyone. The desirable goaf is to have ap- 
P«»lniatalya30 or40 percent open arw 
a tubular shape. Thesegmert 12canbero8edlongftu^^ 
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l6andl8aretxougMtog9thertomake^ 

or otherwise dosed up. Alternatively, tha segment 12 can be spirally wound 
so thai edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wkflh of aegment 12. 
This Should be compared to roOng the segment 12 into a tube where fts width 
determines «he diameter of the tube (hatbfomied when edges 16 and 18 are 
aligned and Joined in a technique wafl known ki the art 

The openings or holes 14 can be put oh the tubing rnade from segment 
12 for only a portion of ihe coiled tubing string 20. The segment 12 can be as 
long as the trashed coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using co n ventional surface equipment and reel 10, the 
flexible tubing 20 can be quickly run Into the weltbore 22 to place the perfo- 
rated eegmerrt or segments ax trie desired tocaodns. 

Figure 2 shows ti section the tube 20 made from the segment or seg- 
merits 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from matalDc or composite or other 
nonmetaJDc materials. The purpose of the grid 26 Is to provide a eupportoff 
of tube 20 for the open cell Alter media 28. In tfw preferred embodiment, the 
media 28 is made of Won and Is an open cetl structure akin to a sponge 
materia] such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 is that it Is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Rgure 3, by 
using known techniques such as pulling it through a die, the filter material 28 

4 
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canftenbeappledoveriasshowninFigtrta. Thereafter, when the note- 
rial 28 is property positioned in the welbore. a known expaiision tool Bus- 
treted schematica* as 30 ti Figure 1 can be Inserted irtoflwsMng 20 to take 
the initial shape shown in Figure 3 and expand the string 20 under the fBer 
rnateriai28toan^edshapeassrK>vminr^2. As a result, the ffter 
material which is textile expands wfih the undenylrig tubular 20 as the shape 
of tubular 20 changes from that of HgureS to that of Figure 2. 

A cover material 32 can overlay the filter material 20 tor running fn,eo 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can do a trwisrieetw^ 

corrugated tubtfar 20. ft can be a etastemeric material that literally rips at the 
sflgritest expansion of to 

3. Other materials for the cover 32 can be employed wfalmit departing from 
the spirit of the hwnlion or. In t perttoulw 

efimfoated. A material wttkh dteotves or is dien^cafyattecked over tirne can 
eteo be employed as a cover 32 such tr«t I wll no longer be in the way when 
it Is desired to put the wel in production. 

Significant expansions v^ohirjetncaPy can be obtained in changing the 
shape of the tubuter 20 from ineoom ^ ^ 

ptehffgtK93totrferttindedaha^ Vvhie a particular 

f our-tobe arrangement of the corrugated shape te shown in Figure 3. other 
intHalchapes are within the purvtew ollhe invention. The significant thing is 
that the underty^ support tfructo 

of the string 20. as shown in Figure 3, is capable of volurnetrfcafly expanding 
so as to bring the filter material 28 into contact wtih me weltm as driBed. 



s 



09/18/2000 18: 34 s 13 page -7- 



T?ie inR^ comjgataJ shape also ^ 

Wttol shape does not have to be eoiTuaated. It can be found and be ex- 
panded downhoie. 

This technique is particularly advantageous in under-balanced dnHTng 
where circulating mud is not used. In these sttuaSons, partteutarty where 
shale is encountered, the advantage ol into type <rf<«^ cm ^ 
use of the apparatus and method as described. The fcfSal shape of the 
wellbor* is retained by the assembly when the siring 20 Is expanded under 
the filter material 28 so as to push the filter material 28 up agarct the weflbore 
34. In eo doing, the formation can be allowed to flow through the filter mate- 
rial 28 without the presence of an annular space around the outside of the 
fitter material The traditional gravel packing is efimtnated and the flow area 
within the tubular 20 after tt has been expanded to a rxxinded shape is larger 
than ft otherwise would have been using a trarfitfonaJ gravel pack which 
requites the annutar space for the gravel necessflatrhgasniaBerhsidedtem- 
eter inside the screen. 

It should be noted that it is within the purview of this Iriventfcn to pro- 
duoe a formation through the use of a cofted tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tradffionaJ gravel pack tech- 
niques to produce a fomttBon. In the preferred embodiment, the open cell 
fitter malerW 28 preferably 

such as Viton Is overlaid on the corrugated tobuiar 20 as shown in Figure & 
The stretchable qualifies of the fitter material 28 aSow Its use in conjunction 
with an initially corrugated tube 20 as shown In Rgure 3 or a r>orx»rruaated 
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proper depth. 

"*^^th*pt*>tewtf^^ 

without hwiafly corrugating the tube 20 under the filter material 28. This 
assembly can be expand 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
The use of a flexible mated* tor the Iter material 28 gh« pnxficta^ 
ing sizes and holds the formation In Be natural state when hi the expanded 
poslfen. as shown In Routs* Upon expensky, the tube material 20 wfth the 
After material 28 around « act as a perforated casing fbr me pun**** of 
production from the formation. 

The reinforcing grid 26 can be a layer that ovedaya the tube 20 as 
^hRguroaorftcanbeaan^ 
2a TtereWoroenientacan^ 

^andbgenefaayanopenyvea>«. Howew 
Ptoyed without departing fromlhetpWoflhetaverilfcn. 

tt Is also within the purvtaw of the inverifion to u^ 
cross section for the tube 20 under the Oer maianal 28 and mectai*% 
ax|>aiidthecemblnaikKiBgalnatlto However, the preferred em- 
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bocfment involves the use of a oonuoated tube under filer 28 matertal so 
greater volumetric e xpansions can occur underneath the filter material 28 to 
better position it against the weflbora 

In the preferred embodiment the openings 14 are round. Rounded 
openings provide a better structural integrity rf the lute 
Initial openings which are slotted. Using materials such as stdntoss steel 
316U yield strengths of 30,000 to 80,000 psi can be obtebted. 

tt is also within the scope of the fave^ 
ston force on the corrugated tube 20 to get It into the rounded pos«on shown 
In Figure 2 such that the titer 28 engages the welbore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
wellborn to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 
rounded shape. These can include devices which employ a wedge which is 
pushed or puled through its tubular or any other dr^ device wt^ent^ 
the use of rollers which can be actuated radtefly outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

i nose sioieG wx tne arc ww appreciate me advantages or tne apparatus 
and method as described above. In lateral completions there Is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Imitation on producfion from the zone in the welbore. In certain applications 
involving unconsolidated shale formations, driNng with mud can create an 
impervious cake on the weflbore waBs which w9 be detrimental to future 

B 
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since.fe more advantageous to ajowt^ 

2^^^^^^ 10m ^ Aoconlnojy.anopancrttteniw 
"«"^c*edtobtogrr^ 

O^i^cc«ftontoaro^ T)« open eel «ter n«ertai 

28 can be pushed firmly aoainst the fomiaiion wf^ ft can easily ^ 
tono^flowo^toihestn^pnm^ 

olrectjon. The opening size to ft. titer material 28 is predlctabfe and the 
assembly can be protected tor oetmyto the desired l<)cattonwilh the cover 
structure efiminatedprkK to or during tr»exa^ 
«** the underlyno tube 20 below i. vark)us types of rr-c^ 
expansions of the undertytng tube 20 tern a cwnigated etate to a rc^ 
state have been described, other tectws^ te pu* ^ ^ 
agaif^ineweBl^whJtesui)^ 
Ptoer*vir*alaTgeocenare a .h^ 

purvtewoflr»lrrvw*on. The retofarctoj, byer whteh can be between the tube 
and the flier material 28, or witt* the fltor mated* 28. prevent ^ 

toe flier material 28 through the openings 14 h too base pipe or tube 20. as 
shown to Figure 2. 

Thetoregolrvdfeclosureendo^so^ 
and explanatory thereof, and various char^ to the size, shape and materl- 
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als, as weU as in the details of the Illustrated construction, may be 
without departing from the spirit of the invention. 



10 
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CLAIMS 

1. Awe(Iboreoomptetiontoo<ass«nbJy, comprising: 
a perforated body matte of m expandable mntorial; 
a fitter assembly mounted over said perforated body so as tc 
wver the perforations in said body; 

a tool acting on said body to expand It and saw «or mounted 
around 1 to aflow sakf fitter to move toward tha surfact dsWng the welibors. 



downhote. 



assembtyof ctoJm t, further oompn^ng: 
elective cover for said fflter assembly v 



3. The assembly of dalm 1, wherein: 

saw expandable material is corrugated to facilitate Insertion to 
Ihe waibcw, whereupon s^ 

filter toward the surface defining thewettbore. 

4. The assembly of data 3, wherein; 

said body assumes a rounded shape after expansion by said toot 

5. The assembly of dalral, farther coinpriseig: 

* reinforcement between said body ami saJd liter assembly to 
support said fiter assembly in the area of said tK>dy perforations. 



u 
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6. 

string. 



The assembly of claim 1 , wherein: 

said perforated body comprises a segment of a coied tubing 



7. The assembly of dalm 6, wherein: 

said segment has an open area in the range of up to about 40%. 

8. The assembly of claim 6, wherein: 
said segment is flexible. 

9. The assembly of dalm 6. wherein: 

said segment is made from aflat member which is roiled Into a 
tube with a sealed longitudinal Joint 

10. The assembly of claim 6, wherein: 

sakl segment is made from a flat member and totted sptraBy to 
a desired diameter having its spiral seam sealed 

11. The assembly of data 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

siring. 

12. The assembly of dakn 11, further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly in the area of said body perforations. 

12 
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1 

2 
3 



13. 

downhofe 



TTie assembly of dabn 12, further comprising: 

a protective cover for old fitter assembly wMch is removable 



1 14. AinefhodofwelOMnpMtorvocimpr^ 

2 tunning kia tubular body vdhperfbraOom and a fitter as^entty 

3 mounted over the perforaSons on the body; 

4 expanding the tubular body downhote. 

1 15. The method of claim 1 4. further comprising: 

2 provfofeg a pntfecth* covert^ 

3 removing the protecfive covering downhote. 

1 16. The method of cteim 14, further cornprtsitg: 

2 corrugating said tubular body; 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daim 14, further comprising: 

2 engaging the weHbore wKh the Bar assembly duo to said ex- 

3 pandhg; 

4 usingasegmemc^ooledbAingasaakilutH^body. 



is 
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18. The method of daim 14, further comprising: 

providing a support between said tubular body and saW filter 

assembly. 

19. The method of ctatm 14, further comprisfng: 

providing an open area on said tubular body of up to about 40%. 

20. The method of daim 1 7. furtfier comprising: 
corrugating said tubular body; 

altering said corrugating (mo a rounded shape by virtue of said 

expanding. 



14 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially e x pande d towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is expanded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

2$. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said fUttr material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 



09/18/2000 18t34:13 page -17- 



• IS - 

30. X wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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